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(57)Abstract 

PROBLEM TO BE SOLVED: To solve the problem wherein a burr is made 
because of formation of a through hole when a conductor arranged inside of 
a raw multilayer collective circuit is exposed by forming the through hole on 
a dividing fine, while applying a so-called non-shrink process and taking 
many pieces and manufacturing a multilayer ceramics substrate by applying 
a method with the conductor as an external electrode, as for a method of 
producing the multilayer ceramics substrate which divides the multilayer 
collective substrate. 

SOLUTION: In the case of boring the through hole 39 in a laminating 
direction from the side of the first shrink suppressing layer 36 of a raw 
composite laminated body 38, the thickness of a second shrink suppressing 
layer 37 to be as thin as £300 um in such manner that a droop 42 is not 
generated much at a ceramic green layer 23 in contact with this second 
shrinkage suppressing layer 37. Thus, the burr 45 is not generated much. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is a method provided with two or more laminated ceramic layers of manufacturing a multilayered ceramic substrate, 
It has a raw multilayered aggregate board which has two or more ceramic green layers which turn into said two or more ceramic 
layers by being calcinated including ceramic insulating material powder, It enables it to take out said two or more multilayered 
ceramic substrates by dividing said raw multilayered aggregate board in accordance with a predetermined parting line, 
respectively after calcination. A process of producing a raw compound layered product in which rt is arranged so that the 1 st and 
2nd contraction restraining layers containing inorganic material powders which are not sintered at sintering temperature of said 
ceramic insulating material powder may insert said raw multilayered aggregate board into a laminating direction, and said 2nd 
contraction restraining layer has a thickness of 300 micrometers or less, 

A process of forming a breakthrough which penetrates said raw compound layered product by piercing from said 1st contraction 
restraining layer side to a laminating direction on said parting line, 

A process of obtaining said multilayered aggregate board after sintering which calcinated it under conditions which said inorganic 
material powders do not sinter although said ceramic insulating material powder sintered said raw compound layered product, and 
was sandwiched by the said 1 st and 2nd contraction restraining layers by it 

A process of removing the said 1st and 2nd contraction restraining layers, and taking out said multilayered aggregate board after 
sintering by it 

A process of taking out said two or more multilayered ceramic substrates which are locating on the side a crevice given by said 
breakthrough which divided said multilayered aggregate board after sintering in accordance with said parting line, and was divided 
by it 

a manufacturing method of a multilayered ceramic substrate. 

[Claim 2] 

A manufacturing method of the multilayered ceramic substrate according to claim 1 with which a conductor film is formed in said 
raw compound layered product respectively on the principal surface which touches each of said 1st [ the ] of said raw 
multilayered aggregate board, and the 2nd contraction restraining layer. 
[Claim 3] 

A manufacturing method of the multilayered ceramic substrate according to claim 1 or 2 with which thickness of said 2nd 
contraction restraining layer shall be 200 micrometers or less in a process of producing said raw compound layered product. 
[Claim 4] 

Before a process of being after a process of forming said breakthrough and calcinating said raw compound layered product A 
manufacturing method of the multilayered ceramic substrate according to any one of claims 1 to 3 further provided with a 
process of arranging the 3rd contraction restraining layer containing inorganic material powders which are not sintered at 
sintering temperature of said ceramic insulating material powder, on the 2nd [ of said raw compound layered product / said ] 
contraction restraining .layer 
[Claim 5] 

A manufacturing method of the multilayered ceramic substrate according to claim 4 with which a difference of sum total 
thickness of the said 2nd and 3rd contraction restraining layers and thickness of said 1st contraction restraining layer shall be 
200 micrometers or less. 
[Claim 6] 

While having further a process of pressing said raw compound layered product which is after a process of arranging said 3rd 
contraction restraining layer and by which said 3rd contraction restraining layer has been arranged in front of a process of 
calcinating said raw compound layered product in a laminating direction, A manufacturing method of the multilayered ceramic 
substrate according to claim 4 or 5 which is after a process of forming said breakthrough and is further provided with a process 
of filling up said breakthrough with an organic matter, before said process to press. 
[Claim 7] 

A manufacturing method of the multilayered ceramic substrate according to claim 6 with which a process of being filled up with 
said organic matter is carried out in front of a process of arranging said 3rd contraction restraining layer. 
[Claim 8] 

In a process of arranging a conductor which should serve as exterior electrodes of said multilayered ceramic substrate made 
profitably [ said raw multilayered aggregate board ] like inside, and forming said breakthrough, said conductor, It is on the side of 
two or more of said multilayered ceramic substrates obtained by a process of changing the part into the state of exposing on an 
inner surface of said breakthrough, and dividing said multilayered aggregate board, A manufacturing method of the multilayered 
ceramic substrate according to any one of claims 1 to 7 with which said a part of conductor is made to be exposed toward the 
exterior on an inner surface of said crevice given by said divided breakthrough so that said exterior electrodes may be given. 
[Claim 9] 

A manufacturing method of the multilayered ceramic substrate according to claim 8 formed in a process of forming said 
breakthrough so that said breakthrough may divide said conductor. 
[Claim 10] 

It is on the side of two or more of said multilayered ceramic substrates obtained by a process of dividing said multilayered 
aggregate board, A manufacturing method of the multilayered ceramic substrate according to any one of claims 1 to 7 further 



provided with a process of providing a conductor for forming exterior electrodes on an inner surface of said crevice given by said 
divided breakthrough. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

In this invention, it is related with the manufacturing method of a multi layered ceramic substrate. 

Therefore, after manufacturing the multilayered aggregate board for taking out two or more multilay ered ceramic substrates 
especially, it is related with the manufacturing method of a multilayered ceramic substrate provided with each process which 
takes out two or more multilayered ceramic substrates by dividing a multilayered aggregate board. 

[0002] 

[Description of the Prior Art] 

The multilayered ceramic substrate is provided with two or more laminated ceramic layers. The wiring conductor of various 
gestagen is formed in such a multilayered ceramic substrate. In [ for example ] the inside of a multilayered ceramic substrate as 
a wiring conductor, The beerhole conductor prolonged so that a ceramic layer specific in forming the inner conductor layer 
prolonged over the specific interface between ceramic layers may be penetrated is formed, and the outer-conductor film 
prolonged on the outside surface of a multilayered ceramic substrate is formed. 
[0003] 

A multilayered ceramic substrate carries a semiconductor chip part, other chips, etc., and it is used in order to wire these 
electronic parts mutually. The wiring conductor mentioned above has given the electric course for this mutual wiring. 
[0004] 

A passive component like a capacitor element or an inductor element may be built in a multilayered ceramic substrate, for 
example. In this case, these passive components are given by the inner conductor layer as a wiring conductor and the part of a 
beerhole conductor which were mentioned above. 
[0005] 

In the field of a mobile communication terminal machine for example, a multilayered ceramic substrate. It is used as an LCR 
composite-ized radio-frequency head article, or is used as a mere semiconductor IC package in the field of a computer by using 
an active device like a semiconductor IC chip, and a capacitor, an inductor and a passive component like resistance as the 
composite-ized parts. 
[0006] 

It is effective to arrange a wiring conductor which mentioned the multilayered ceramic substrate above more in order to become 

highly efficient, multr-functionalization, densification, and with high density. 

[0007] 

However, although contraction by sintering of ceramics arises, in the whole multilayered ceramic substrate, it is hard to have to 
pass through a baking process, in order to obtain a multilayered ceramic substrate, but to produce this contraction in such a 
baking process uniformly. Therefore, in the multilayered ceramic substrate after sintering, a size error arises or curvature arises. 
As a result, in the fall of the accuracy of position of an outer-conductor film, and an internal wiring conductor, undesirable 
modification, distortion, or an open circuit may be brought about The fault which may be produced in such a wiring conductor will 
check the densification of the above wiring conductors. 
[0008] 

Then, in manufacturing a multilayered ceramic substrate, applying what is called a process that it can avoid producing 
substantially contraction in the direction of the principal surface of a multilayered ceramic substrate in a baking process and do 
not contract is proposed (for example, refer to patent documents 1). 
[0009] 

In the manufacturing method of the multilayered ceramic substrate by the process of not contracting, While the charge powder of 
a low-temperature-sintering ceramic material which can be sintered, for example at the temperature of 1000 ** or less is 
prepared as a ceramic insulating material, at the sintering temperature of the above-mentioned charge powder of a low- 
temperature-sintering ceramic material, the inorganic material powders which function as an object for contraction control which 
is not sintered are prepared. And in producing the raw layered product which serves as the target multilayered ceramic substrate 
by calcinating. The contraction restraining layer containing inorganic material powders is arranged, and a wiring conductor is 
formed in relation to a ceramic green layer so that two or more laminated ceramic green layers may be pinched including the 
charge of a low-temperature-sintering ceramic material. 
[0010] 

The raw compound layered product produced by making it above ranks second, and is calcinated. In this baking process, since 
the inorganic material powders contained in a contraction restraining layer do not sinter substantially, in a contraction restraining 
layer, contraction does not produce them substantially. Although a contraction restraining layer restrains a ceramic green layer 
and contracts a ceramic green layer from this substantially only to a thickness direction by it. contraction in the direction of the 
principal surface is controlled. As a result, uneven modification becomes is hard to be brought about in the multilayered ceramic 
substrate produced by calcinating a raw compound layered product, curvature is also reduced, therefore the above faults can 
make it be hard to be brought in a wiring conductor, and densification of a wiring conductor is made possible. 
[0011] 



The contraction restraining layer mentioned above is removed after calcination. 
[0012] 

On the other hand, in order to face manufacturing a multilayered ceramic substrate and to raise the manufacturing efficiency. By 
producing the multilayered aggregate board it is made to have two or more multilayered ceramic substrates taken out by being 
divided in accordance with a predetermined parting line, and dividing this multilayered aggregate board in accordance with an 
above-mentioned parting line, The method of making two or more multilayered ceramic substrates profitably like at once and 
what is called the method of depending for taking a large number are adopted 
[0013] 

To the raw multilayered aggregate board constituted by laminating two or more ceramic green sheets provided with a conductor 
like a beerhole conductor or a through hole conductor, using the method of depending for **** to take a large number. By 
providing a breakthrough, divide a conductor and a part of conductor is exposed on the inner skin of a breakthrough by it It is 
also proposed that it is going to use a part of this exposed conductor as exterior electrodes formed on the side of the 
multilayered ceramic substrate produced by dividing a multilayered aggregate board (for example, refer to patent documents 2). 
[0014] 

While being able to take the large area which can, on the other hand, carry other electronic parts on the principal surface 
according to the multilayered ceramic substrate obtained by the manufacturing method mentioned above, The disposing pitch of 
exterior electrodes can be made fine, and exterior electrodes can be formed simply and easily, and it has further the advantage 
that measurement of the electrical property about each multilayered ceramic substrate is possible, in the stage of the 
multilayered aggregate board in the middle of manufacture. 
[0015] 

[Patent documents 1] 
JP.4-243978.A 
[Patent documents 2] 
JP.8-37251A 
[0016] 

[Problem(s) to be Solved by the Invention] 

Since a baking process is carried out in the state of a larger multilayered aggregate board than the multilayered ceramic 
substrate here in the method of depending for taking a large number mentioned above, the problem of the size error and 
curvature which may be produced in a baking process is much more serious. Therefore, if the process mentioned above of not 
contracting is applied in such a method of depending for taking a large number, it will become much more remarkable [ the 
effect ]. 
[0017] 

However, the process of not contracting, and the both sides which take a large number are employed, and the following problems 
may be encountered when exterior electrodes are formed by a method which is indicated to the patent documents 2. Drawing 9 
is for explaining this problem. 
[0018] 

drawing 9 (1) **** — a part of raw compound layered product 4 in the state where the raw multilayered aggregate board 2 which 
has two or more ceramic green layers 1 was inserted into the laminating direction by the contraction restraining layer 3 is shown 
by the sectional view. It is made for the raw multilayered aggregate board 2 to have two or more multilayered ceramic substrates 
taken out by being divided in accordance with the predetermined parting line 5 after calcination. 
[0019] 

Although it is provided in the inside of the raw multilayered aggregate board 2 and the graphic display of the conductor which 
should serve as exterior electrodes of the multilayered ceramic substrate made profitably like is omitted in drawing 9 . In order to 
form exterior electrodes by a part of this conductor, the breakthrough 6 penetrated to a laminating direction at the raw 
compound layered product 4 is formed on the parting line 5. The raw compound layered product 4 is placed on the metallic mold 
7, and as the arrow 8 shows, more specifically, the breakthrough 6 is formed by piercing from the upper contraction restraining 
layer 3 side to a laminating direction. 
[0020] 

When the breakthrough 6 is formed as mentioned above, in the wall which specifies the breakthrough 6 in the raw compound 
layered product 4, a flow arises in the direction 8 of punching, therefore the lappet part 9 is formed in the ceramic green layer 1 
and the contraction restraining layer 3. 
[0021] 

Next, although the ceramic insulating material powder contained in the ceramic green layer 1 sinters the raw compound layered 
product 4, it is calcinated under the conditions which the inorganic material powders contained in the contraction restraining 
layer 3 do not sinter. The multilayered aggregate board 2a after sintering sandwiched by the contraction restraining layer .3 is 
obtained by this. 
[0022] 

Subsequently, the contraction restraining layer 3 is removed, and as shown in drawing 9 (2). the multilayered aggregate board 2a 
after sintering is taken out by it This multilayered aggregate board 2a ranks second, it is divided in accordance with the parting 
line 5, and two or more multilayered ceramic substrates are taken out by it The crevice brought about by division of the 
breakthrough 6 is formed on the side of this multilayered ceramic substrate. On the inner surface of this crevice, although not 
illustrated, it has exposed so that a part of conductor mentioned above may give exterior electrodes. 
[0023] 

When such a manufacturing method is enforced, the barricade 10 is formed in the circumference of the breakthrough 6 in the 
multilayered aggregate board 2a after sintering as shown in drawing 9 (2). This barricade 10 originates in the lappet part 9 formed 
in the bottom ceramic green layer 1 in the process of forming the breakthrough 6 mentioned above. The projection dimension 1 1 
of the barricade 10 may exceed 50 micrometers, for example, and may be set to about 100 micrometers. Since such a barricade 
10 becomes the cause of bringing about the damage to a chip of the obtained multilayered ceramic substrate etc., its smaller 
possible one is [ the projection dimension 1 1 ] preferred. 
[0024] 

In order to stop the projection dimension 11 of the barricade 10 small, after carrying out the process of forming first the 
breakthrough 6 shown in drawing 9 (1 ) to the raw multilayered aggregate board 2 which does not have the lower contraction 



restraining layer 3 at least and forming the breakthrough 6, it is possible to arrange the contraction restraining layer 3. By this, 
since the ceramic green layer 1 of the bottom of the raw multilayered aggregate board 2 can be contacted to the metallic mold 7, 
Even if it forms the breakthrough 6 by piercing in the arrow 8 direction, it can avoid producing the lappet part 9 substantially in 
the bottom ceramic green layer 1, and can avoid also producing the barricade 10 substantially as a result 
[0025] 

However, if the process for forming the breakthrough 6 as shown in drawing 9 (1) to the raw multilayered aggregate board 2 
without the contraction restraining layer 3 is carried out, When the conductor film (not shown) is formed on the principal surface 
adjacent to the outside-surface top 7 of the raw multilayered aggregate board 2, i.e., a metallic mold f the problem of this 
conductor film being worn and being easy to be damaged is encountered. That is, when the contraction restraining layer 3 also 
has the function to protect a conductor film and this function is taken into consideration, the above methods cannot be adopted 
simply. 
[0026] 

The following methods are also considered in order to stop the projection dimension 11 of the barricade 10. Namely, although 
usually produced by laminating the ceramic green sheet which should serve as the ceramic green layer 1, the raw multilayered 
aggregate board 2, The ceramic green sheet which forms the breakthrough 6 and the breakthrough which should become for 
every ceramic green sheet in the stage before lamination and in which the breakthrough was formed is laminated, and how to 
make it into a series of breakthroughs 6 as shown in drawing 9 ( 1 ) can be considered. 
[0027] 

However, in an above-mentioned method, while processing of a ceramic green sheet becomes complicated. In the laminating 
process of a ceramic green sheet, the work for carrying out alignment of the breakthrough provided in each ceramic green sheet 
will become complicated, and will cause a cost hike as a result. 
[0028] 

When laminating a ceramic green sheet and the alignment of a breakthrough is not proper, a level difference will arise in the 

crevice formed in the side of the obtained multilayered ceramic substrate. 

[0029] 

Then, the purpose of this invention is to provide the manufacturing method of a multilayered ceramic substrate which can solve 

the above problems. 

[0030] 

[Means for Solving the Problem] 

If this invention is turned to a method of manufacturing a multilayered ceramic substrate and is simply said by what is called a 
process of not contracting, and many picking, By piercing from one contraction restraining layer side of a raw compound layered 
product to a laminating direction, It is characterized by facing providing a breakthrough, making thin thickness of a contraction 
restraining layer of another side, keeping a lappet part from arising not much in a ceramic green layer which touches a 
contraction restraining layer of this another side, and keeping a barricade from arising not much by it 
[0031] 

More, this invention is turned to a method provided with two or more laminated ceramic layers of manufacturing a multilayered 

ceramic substrate, and is carrying out having the following processes to details with the feature. 

[0032] 

First, have a raw multilayered aggregate board which has two or more ceramic green layers which turn into two or more ceramic 
layers by being calcinated including a ceramic insulating material, and a raw multilayered aggregate board, It enables it to take out 
two or more multilayered ceramic substrates by being divided in accordance with a predetermined parting line, respectively after 
calcination. At sintering temperature of ceramic insulating material powder, it is arranged so that the 1st and 2nd contraction 
restraining layers containing inorganic material powders which are not sintered may insert a raw multilayered aggregate board into 
a laminating direction, and such a raw compound layered product in which the 2nd contraction restraining layer has a thickness of 
300 micrometers or less is produced. 
[0033] 

Subsequently, a breakthrough which penetrates a raw compound layered product is formed on a parting line by piercing from the 

1 st contraction restraining layer side to a laminating direction. 

[0034] 

Subsequently, an above-mentioned raw compound layered product is calcinated under conditions which inorganic material 
powders do not sinter, although ceramic insulating material powder sinters. A multilayered aggregate board after sintering 
sandwiched by the 1st and 2nd contraction restraining layers is obtained by this. 
[0035] 

Subsequently, the 1st and 2nd contraction restraining layers are removed. A multilayered aggregate board after sintering is taken 

out by this. 

[0036] 

Next, a multilayered aggregate board after sintering is divided in accordance with a parting line. Two or more multilayered ceramic 

substrates which are locating on the side a crevice given by breakthrough divided by this are taken out 

[0037] 

In a raw compound layered product, on the principal surface which touches each of the 1st of a raw multilayered aggregate 
board, and the 2nd contraction restraining layer, this invention is advantageously applied, respectively, when a conductor film is 
formed. 
[0038] 

As for thickness of the 2nd contraction restraining layer, in a process of producing a raw compound layered product mentioned 

above, it is preferred to be referred to as 200 micrometers or less. 

[0039] 

In order to make perfection demonstrate an effect by a contraction restraining layer more, it is after a process of forming a 
breakthrough, It is preferred to have further a process of arranging the 3rd contraction restraining layer containing inorganic 
material powders which are not sintered on the 2nd [ of a raw compound layered product ] contraction restraining layer at 
sintering temperature of ceramic insulating material powder contained in a ceramic green layer, before a process of calcinating a 
raw compound layered product 
[0040] 



As for a difference of sum total thickness of the 2nd and 3rd contraction restraining layers, and thickness of the 1 st contraction 

restraining layer, in an above-mentioned case, it is more preferred to be referred to as 200 micrometers or less. 

[0041] 

It is after a process of arranging the 3rd contraction restraining layer, as mentioned above, It is after a process of forming a 
breakthrough before a process of calcinating a raw compound layered product when a process of pressing a raw compound 
layered product by which the 3rd contraction restraining layer has been arranged in a laminating direction is carried out and it is 
preferred to carry out a process of being filled up with an organic matter at a breakthrough before this process to press. In this 
case, as for a process of being filled up with an organic matter, in addition, it is preferred to carry out in front of a process of 
arranging the 3rd contraction restraining layer. 
[0042] 

In this invention, when it is going to form exterior electrodes using a breakthrough, the following embodiments are adopted 

preferably. 

[0043] 

Namely, what has arranged a conductor which should serve as exterior electrodes of a multilayered ceramic substrate made 
profitably like as a raw multilayered aggregate board inside is prepared, and it changes this conductor into the state where that 
part is exposed on an inner surface of a breakthrough, in a process of producing a raw compound layered product Therefore, it is 
on the side of two or more multilayered ceramic substrates obtained by dividing a multilayered aggregate board, and on an inner 
surface of a crevice given by divided breakthrough, a part of conductor will be in the state of exposing toward the exterior so 
that exterior electrodes may be given. 
[0044] 

It is preferred that a breakthrough is provided in a process of producing a raw compound layered product concerning an 

embodiment mentioned above so that a conductor may be divided. 

[0045] 

In order to form exterior electrodes, it is after a baking process on the side of two or more multilayered ceramic substrates 
obtained by dividing a multilayered aggregate board, and may be made to provide a conductor on an inner surface of a crevice 
given by divided breakthrough. 
[0046] 

[Embodiment of the Invention] 

Drawing 1 t hru/or drawing 6 are for describing one embodiment of this invention. Here, drawing 1 thru/or drawing 3 are the 
sectional views showing the typical process included in the manufacturing method of a multilayered ceramic substrate. In 
explaining the specific thing of the processes shown in drawing 1 t hru/or drawing 3 , drawing 4 t hru/or drawing 6 are referred to. 
[0047] 

The multilayered ceramic substrate 21 manufactured through each process shown in drawing 1 t hru/or drawing 3 , h is shown in 
drawing 3 ( 2), the multilayered aggregate board 22a which can take out such two or more multilayered ceramic substrates 21 is 
shown in drawing 3 ( 1). and the raw multilayered aggregate board 22 before the calcination for obtaining this multilayered 
aggregate board 22a is shown in drawing 1 (1). As for these multilayered ceramic substrates 21, the multilayered aggregate board 
22a after sintering, and the raw multilayered aggregate board 22, only each part is illustrated by each. 
[0048] 

The multilayered ceramic substrate 21 is provided with two or more laminated ceramic layers 23a as shown in drawing 3 (2). 
Since mutual wiring is given to the inside of the multilayered ceramic substrate 21 and a capacitor and an element like an 
inductor are constituted if needed. It is provided so that some inner conductor layers 24 may be formed over the specific 
interface between the ceramic layers 23a and some beerhole conductors 25 for wiring may penetrate the specific ceramic layer 
23a. 
[0049] 

Some outer-conductor films 27 are formed on the 1st principal surface 26 of the multilayered ceramic substrate 21, and some 
outer-conductor films 29 are formed on the 1st principal surface 26 and the 2nd principal surface 28 that counters. Although not 
illustrated, the outer-conductor film 27 on the 1st principal surface 26 is used in order to plan an electrical link with the 
electronic parts carried on this multilayered ceramic substrate 21. The outer-conductor film 29 formed on the 2nd principal 
surface 28 is used in order to plan an electrical link with the electric conduction land 31 (refer to drawing 7 ) on the mother board 
30 in which this multilayered ceramic substrate 21 is mounted. 
[0050] 

The crevice 32 is established in the side of the multilayered ceramic substrate 21, and the exterior electrodes 33 are formed on 
the inner surface of this crevice 32. The function of these exterior electrodes 33 is later mentioned with reference to drawing 7 
and drawin g 8. 
[0051] 

In order to manufacture such a multilayered ceramic substrate 21 , the raw multilayered aggregate board 22 as shown in drawing 1 
(1) is produced first The raw multilayered aggregate board 22 is shown to drawing 4 by the top view. It is made for the raw 
multilayered aggregate board 22 to have two or more multilayered ceramic substrates 21 taken out by being divided in 
accordance with the predetermined parting line 34, respectively after calcination. The parting line 34 is arranged in the shape of a 
lattice, for example. 
[0052] 

The raw multilayered aggregate board 22 is provided with two or more ceramic green layers 23 used as the ceramic layer 23a 
mentioned above by being calcinated including a ceramic insulating material. The raw multilayered aggregate board 22 is provided 
with the inner conductor layer 24, the beerhole conductor 25 for wiring, and the outer-conductor films 27 and 29 which were 
provided in the multilayered ceramic substrate 21. The raw multilayered aggregate board 22 is provided with the conductor 35 for 
giving the exterior electrodes 33 provided in the multilayered ceramic substrate 21. The conductor 35 is located on the parting 
line 34. By this embodiment the conductor 35 is formed so that the raw multilayered aggregate board 22 may be penetrated to a 
laminating direction. 
[0053] 

In drawing 4 , the graphic display of the outer-conductor film 27 shown in drawing 1 is omitted 
[ 0054 ] 

The laminated structure of the ceramic green layer 23 in the raw multilayered aggregate board 22 is usually obtained by 



laminating a ceramic green sheet A ceramic green sheet for example to ceramic insulating material powder. A binder, a 
plasticizer, a solvent, etc. are added, and by mixing with a ball mill or an attractor, it is considered as a slurry and obtained by 
fabricating this slurry to a sheet shaped by methods, such as a doctor blade method. Although there is no restriction in particular 
about the thickness of a ceramic green sheet it is preferred that it is about 25-200 micrometers, for example. 
[0055] 

As above-mentioned ceramic insulating material powder, the usual ceramic insulating material powder used also in the 
conventional multilayered ceramic substrate can be used. It is preferred to be able to use alumina powder and to reduce sintering 
temperature further as ceramic insulating material powder, by making the amorphous glass of 600-800 ** of softening 
temperatures, glass ceramics with a crystallization temperature of 600-1000 **, etc. contain, for example. Zircon, mullite, 
cordierite, anorthite, silica, etc. besides alumina may be used as a ceramic insulating material. 
[0056] 

The inner conductor layer 24, the beerhole conductor 25 for wiring, and the outer-conductor films 27 and 29 which were 
mentioned above are formed in a ceramic green sheet in the stage before lamination. In formation of the conductor films 24, 27, 
and 29, screen-stencil of conductive paste, etc. are applied, for example. In formation of the beerhole conductor 25 for wiring, a 
breakthrough is provided in a ceramic green sheet and this breakthrough is filled up with conductive paste. 
[0057] 

It is preferably given with conductive paste also about the conductor 35. That is, when a ceramic green sheet is laminated by 
providing a breakthrough in a ceramic green sheet and filling it up with conductive paste in the stage before lamination at this 
breakthrough, it is made to be formed in a series of conductors 35. After laminating a ceramic green sheet, a series of 
breakthroughs are provided there and it may be made to fill up this breakthrough with conductive paste. 
[0058] 

As an electric conduction ingredient contained in the conductive paste mentioned above, at least one sort chosen from Ag and 

Ag-Pt alloy, an Ag-Pd alloy, Cu, Au, and nickel is used preferably. 

[0059] 

Next the 1st and 2nd contraction restraining layers 36 and 37 are arranged, and the raw compound layered product 38 as shown 
in drawing 1 (2) is produced by it so that a laminating direction may pinch the raw multilayered aggregate board 22. The 1 st and 
2nd contraction restraining layers 36 and 37 contain the inorganic material powders which are not sintered at the sintering 
temperature of the ceramic insulating material powder contained in the ceramic green layer 23 mentioned above. 
[0060] 

For example, as ceramic insulating material powder contained in the ceramic green layer 23, when the sintering temperature uses 
a thing 1 100 ** or less. As inorganic material powders contained in the contraction restraining layers 36 and 37, powder, such as 
alumina, oxidation zirconia, alumimium nitride, boron nitride, mullite, magnesium oxide, and silicon carbide, can be used, for 
example. Since the surface roughness of the obtained multilayered ceramic substrate 21 will become coarse if the particle size of 
these inorganic material powders is too coarse, it is preferred that it is the mean particle diameter of about 0.5-4 micrometers. 
[0061] 

The contraction restraining layers 36 and 37 are obtained by laminating the inorganic material green sheet which usually contains 
the above inorganic material powders. The manufacturing method of an inorganic material green sheet is substantially [ as the 
case of the ceramic green sheet mentioned above ] the same. Although the thickness in particular of an inorganic material green 
sheet does not have restriction, it is referred to as about 10-200 micrometers, and each thickness of the 1 st and 2nd 
contraction restraining layers 36 and 37 is adjusted with the number of laminations of the inorganic material green sheet 
laminated, for example. 
[0062] 

Are illustrated by drawing 1 ( 2) as the inorganic material green sheet of three sheets is laminated and the inorganic material 
green sheet of one sheet is laminated in the 2nd contraction restraining layer 37 in the 1st contraction restraining layer 36, but. 
These are for illustrating clearly that there is a difference of thickness between the 1st contraction restraining layer 36 and the 
2nd contraction restraining layer 37, and are only examples about the number of laminations of an inorganic material green sheet. 

[0063] 

By changing the number of laminations of the inorganic material green sheet mentioned above etc., the thickness of the 1st 
contraction restraining layer 36. For example, 300 micrometers or less of thickness of the 2nd contraction restraining layer 37 
are made it is desirable and comparatively thin [ like about 50 micrometers ] as 200 micrometers ov less and an example to being 
made, comparatively thick with about 400 micrometers. 
[0064] 

In the baking process mentioned later, the thickness of the 1st contraction restraining layer 36 is chosen here so that the 
contraction depressor effect by it may fully be demonstrated, and the thickness of another side and the 2nd contraction 
restraining layer 37, It is chosen so that fully for protecting from damage etc. the outer^conductor film 29 formed on the principal 
surface of the raw multilayered aggregate board 22 which this touches. 
[0065] 

The raw compound layered product 38 ranks second, and is pressed in a laminating direction. When this press deals with the raw 
compound layered product 38 in future processes, Aim at making hard to produce the gap between the multilayered aggregate 
board 22 between ceramic green layer 23, between [ with which the contraction restraining layers 36 and 37 are equipped ] 
inorganic material green sheets, and raw, and each of the contraction restraining layers 36 and 37, and for example. The pressure 
of 30 or less MPa of planar pressure is applied. 
[0066] 

After obtaining the raw multilayered aggregate board 22 first as mentioned above in order to obtain the raw compound layered 
product 38 shown in drawing 1 ( 2). the method of laminating the contraction restraining layers 36 and 37 is not adopted as this, 
For example, on the inorganic material green sheet which should serve as the 2nd contraction restraining layer 37, two or more 
ceramic green sheets which should serve as the ceramic green layer 23 are laminated one by one, and it ranks second, and may 
be made to laminate the inorganic material green sheet which should serve as the 1 st contraction restraining layer 36 
[0067] 

Next, as shown in drawing 1 (3). the breakthrough 39 which penetrates the raw compound layered product 38 to a laminating 
direction is formed on the parting line 34. The raw compound layered product 38 after forming this breakthrough 39 is shown to 



drawing 5 by the top view. In drawing 5 , a part of 1st contraction restraining layer 36 is fractured, and a part of raw multilayered 

aggregate board 22 in the bottom of it is illustrated. 

[0068] 

The formation process of the breakthrough 39 mentioned above is explained with reference to drawing 6 . Drawing 6 is a figure 

corresponding to drawing 9 mentioned above. 

[0069] 

As shown in drawing 6 (1 ), the raw compound layered product 38 is placed on the metallic mold 40. and the breakthrough 39 is 
formed by piercing to a laminating direction, as the arrow 41 shows from the 1st contraction restraining layer 36 side. At this 
time, in the wail which specifies the breakthrough 39, a flow of the materia! which constitutes the raw compound layered product 
38 arises in the direction 41 of punching, and the lappet part 42 is formed in the ceramic green layer 23 and the contraction 
restraining layers 36 and 37. 
[0070] 

However, if it is in the ceramic green layer 23 of the bottom which makes the 2nd contraction restraining layer 37 that has only a 
thickness of about 50 micrometers intervene as opposed to the metallic mold 40, and is arranged the lappet part 42 is not 
formed so greatly. 
[0071] 

In drawing 6 , although the graphic display of the conductor 35 is omitted, the breakthrough 39 is formed in the position which 
penetrates the conductor 35, as shown in drawing 1 (3). This changes the conductor 35 into the state where the part is exposed 
on the inner surface of the breakthrough 39. In this embodiment, the conductor 35 is divided by forming the breakthrough 39. 
[0072] 

It is shown in drawing 5 , the plane shape, i.e., the sectional shape, of the breakthrough 39. According to this embodiment, the 
breakthrough 39 has rectangular sectional shape and the longitudinal direction of this sectional shape is turned in the direction to 
which the parting line 34 extends. By doing in this way, division of the multilayered aggregate board 22a for taking out two or 
more multilayered ceramic substrates 21 can be more smoothly advanced in the partitioning process mentioned later 
[0073] 

The sectional shape of the breakthrough 39 may be changed into other shape, such as a square, circular, and an ellipse form, for 

example. 

[0074] 

Next as shown in drawing 2 (1 ), the slitting slot 43 is formed in accordance with the position of the parting line 34 in the raw 
compound layered product 38. This slitting slot 43 is arranged in the shape of a lattice like the case of the parting line 34. The 
method of pressing a cutter blade against the surface of the raw compound layered product 38, or cutting it deeply with a rotary 
blade, for example, etc. are employable as formation of the slitting slot 43. 
[0075] 

The slitting slot 43 is formed with the depth which penetrates either of the 1 st and 2nd contraction restraining layers 36 and 37 
to a thickness direction, and reaches a part of thickness of the raw multilayered aggregate board 22. It is made for this depth to 
arrive to about 1 of the thickness of the raw multilayered aggregate board 22 / ten to 4/10, for example. Preferably, as shown in 
drawing 2 (1 ), the slitting slot 43 is established in the 2nd contraction restraining layer 37 side. 
[0076] 

Next, as shown in drawing 2 ( 2). the 3rd contraction restraining layer 44 is arranged on the 2nd [ of the raw compound layered 
product 38 ] contraction restraining layer 37. The 3rd contraction restraining layer 44 contains the inorganic material powders 
which are not sintered like the 1 st and 2nd contraction restraining layers 36 and 37 at the sintering temperature of the ceramic 
insulating material powder contained in the ceramic green layer 23. According to this embodiment, the 3rd contraction restraining 
layer 44 is formed by laminating the inorganic material green sheet which comprises the same material as the 1st and 2nd 
contraction restraining layers 36 and 37, and contains inorganic material powders. 
[0077] 

The 3rd contraction restraining layer 44 is for compensating shortage of the contraction depressor effect in the baking process 
by the 2nd comparatively thin contraction restraining layer 37. In a baking process, about the contraction depressor effect 
exerted on the raw multilayered aggregate board 22, it is preferred that it is equivalent on the other hand at the principal surface 
and another side principal surface side of the raw multilayered aggregate board 22, in order to prevent the curvature of the 
multilayered aggregate board 22a after sintering. Therefore, as mentioned above, as for the difference of the sum total thickness 
of the 2nd and 3rd contraction restraining layers 37 and 44, and the thickness of the 1st contraction restraining layer 36, when 
the 3rd contraction restraining layer 44 is arranged, it is preferred to be referred to as 200 micrometers or less. 
[0078] 

Next, the raw compound layered product 38 to which the 3rd contraction restraining layer 44 was added is pressed in a 
laminating direction. On the occasion of this press, a comparatively high pressure called 50 or more MPa of planar pressure is 
applied, for example. It is preferred that set like this press operator and the temperature of 40-90 ** is given. 
[0079] 

It is preferred to set like an above-mentioned press operator and to cope with it for keeping the breakthrough 39 from being 
buried. For example, the measure against carrying out like a press operator, or setting and using the elastic body which enters in 
the breakthrough 39 like a press operator, where the breakthrough 39 is filled up with organic matters, such as resin burned down 
at the time of calcination, etc. is taken. Like the former, when filling up the breakthrough 39 with organic matters, such as resin, it 
is after forming the stage 39 shown in drawing 1 (3) or drawing 2 (1). i.e., a breakthrough, and it is as preferred as this packer to 
carry out, before arranging the 3rd contraction restraining layer 44. 
[0080] 

If it is in the raw compound layered product 38 pressed, the slitting slot 43 is in the state where it was covered with the 3rd 
contraction restraining layer 44. In a baking process, this state is effective for controlling the curvature of the raw multilayered 
aggregate board 22 which may be produced for the existence of the slitting slot 43 while it is effective for maintaining the shape 
of the slitting slot 43. 
[0081] 

Next the raw compound layered product 38 is given to a baking process. As shown in drawing 2 (3), the raw multilayered 
aggregate board 22 is sintered by this, and it becomes the multilayered aggregate board 22a after sintering by it In this baking 
process, although the ceramic insulating material powder contained in the ceramic green layer 23 sinters and it becomes the 



ceramic layer 23a, the conditions which the inorganic material powders contained in the contraction restraining layers 36, 37, and 
44 do not sinter are applied. In this baking process, although putting the raw compound layered product 38 on a tray, and 
calcinating it is performed, as a tray, what consists of the usual alumina board can be used, for example. What consists of an 
alumina board with high porosity with good breathability may be used as a tray. 
[0082] 

In a baking process, since the inorganic material powders contained in the contraction restraining layers 36, 37, and 44 do not 
sinter substantially, in the contraction restraining layers 36, 37, and 44, contraction does not produce them substantially. 
Therefore, although the contraction restraining layers 36, 37, and 44 restrain the raw multilayered aggregate board 22 and 
contract the raw multilayered aggregate board 22 substantially only to a thickness direction by it, contraction in the direction of 
the principal surface is controlled. As a result uneven modification etc. become are hard to be brought about in the multilayered 
aggregate board 22a after sintering. 
[0083] 

Next, the contraction restraining layers 36, 37, and 44 are removed, for example using a brush etc., and as shown in drawing 3 (1). 

the multilayered aggregate board 22a after sintering is taken out by it 

[0084] 

The deformed state of the ceramic layer 23a in the wall which specifies the breakthrough 39 in the multilayered aggregate board 

22a after sintering shown in drawing 3 (1) is shown in drawing 6 (2). 

[0085] 

The barricade 45 is formed in the circumference of the breakthrough 39 in the multilayered aggregate board 22a after sintering 
as shown in drawing 6 ( 2). This barricade 45 originates in the lappet part 42 formed in the bottom ceramic green layer 23 in the 
process of forming the breakthrough 39 mentioned above, as shown in drawing 6 (1). If it is in the bottom ceramic green layer 23 
when placing the raw compound layered product 38 on the metallic mold 40 and forming the breakthrough 39 by punching to 
arrow 41 direction, as mentioned above, Since it is located to the metallic mold 40 in the state where the 2nd comparatively thin 
contraction restraining layer 37 was made to intervene, so big the lappet part 42 is not formed. Therefore, the projection 
dimension 46 of the barricade 45 can be stopped small. For example, when the thickness of the 2nd contraction restraining layer 
37 is 50 micrometers, the projection dimension 46 of the barricade 45 can be suppressed to 5 micrometers or less so that the 
example of an experiment mentioned later may show. 
[0086] 

Next to the multilayered aggregate board 22a after sintering, wet plating like non electrolytic plating is performed and the process 
which deposits a plating film on the surface of the conductor 35 exposed to the inner surface of the breakthrough 39 by it is 
carried out if needed By nonelectrolytic plating, a film is formed in the surface of the conductor 35 for nickel plating, and, more 
specifically, a gilding film is formed on it on it, for example. 
[0087] 

Next the multilayered aggregate board 22a after sintering is divided in a chocolate break mode along the slitting slot 43, and as 

shown in drawing 3 ( 2). two or more multilayered ceramic substrates 21 are taken out by it 

[0088] 

The crevice 32 given by division of the breakthrough 39 was formed in the side of this multilayered ceramic substrate 21, on the 

inner surface of this crevice 32, a part of conductor 35 was exposed, and the exterior electrodes 33 are given, 

[0089] 

Next the example of an experiment carried out in order to check the effect by this invention is explained. In this example of an 
experiment, in the state which showed in drawing 2 (2). fixing thickness of the 1st contraction restraining layer 36 with 400 
micrometers. The curvature of the multilayered aggregate board 22a after sintering which showed the thickness of the 2nd 
contraction restraining layer 37 and trie thickness of the 3rd contraction restraining layer 44 to the projection dimension 46 and 
drawing 3 (1) of the barricade 45 which were shown in drawing 6 ( 2) about changed various samples was evaluated. About 
curvature, after sintering, the multilayered aggregate board of 100 mm squares is placed on a flat face, and the central part in the 
plane direction of a multilayered aggregate board measures the interval between the edge part of a multilayered aggregate board, 
and a flat face in this state as a state which touches a flat face. 
[0090] 
[Table 1] 
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[0091] 

In Table 1 , it turns out that "the projection dimension of a barricade" becomes small, so that "thickness (A) of the 2nd 
contraction restraining layer" will become small, if "thickness (A) of the 2nd contraction restraining layer" and "the projection 
dimension of a barricade" are contrasted. In particular, "thickness (A) of the 2nd contraction restraining layer" can suppress 
"the projection dimension of a barricade" to 50 micrometers or less in a sample of 300 micrometers or less, and further, if 
"thickness (A) of the 2nd contraction restraining layer" shall be 200 micrometers or less, "the projection dimension of a 
barricade" can be 1 5 micrometers or less, 
[0092] 



moreover — "(A+B) — "curvature" is smaller, so that difference" of the thickness of the 1st contraction restraining layer is 
small, especially — "(A+B) — when difference" of the thickness of the 1 st contraction restraining layer is 200 micrometers or 
less, "curvature" can be 300 micrometers or less. 
[0093] 

Next, the directions for the exterior electrodes 33 formed on the crevice 32 formed by dividing the breakthrough 39 in the 

multilayered ceramic substrate 21 and its inner surface are explained. 

[0094] 

Drawing 7 shows the state where the multilayered ceramic substrate 21 was mounted on the mother board 30. In this mounted 
state, the exterior electrodes 33 are electrically connected to the electric conduction land 47 provided on the mother board 30 
via the solder 48. That is, in the directions for use shown in drawing 7. like the outer-conductor film 29 formed on the 2nd 
principal surface 28 of the multilayered ceramic substrate 21, the exterior electrodes 33 are used in order to plan the electrical 
link to the mother board 30. 
[0095] 

Drawing 8 shows the state where the multilayered ceramic substrate 21 was equipped with the cap 49. When the cap 49 is 
provided with the leg 50 and this leg 50 is located in the crevice 32, alignment of the cap 49 is carried out to the multilayered 
ceramic substrate 21. And the cap 49 is mechanically fixed to the multilayered ceramic substrate 21 by joining the leg 50 to the 
exterior electrodes 33, for example with the solder 51. In this case, when the cap 49 comprises a conductive metal, the exterior 
electrodes 33 and the cap 49 will be in the state where it was electrically connected. 
[0096] 

As mentioned above, although rt explained in relation to the embodiment illustrating this invention, various modifications are 

possible within the limits of this invention. 

[0097] 

For example, in the embodiment of the graphic display, it is arranged so that it may penetrate to the laminating direction of the 
raw multilayered aggregate board 22, but the conductor 35 is replaced with this, and it may be arranged so that it may extend 
only in a part of laminating direction of the raw multilayered aggregate board 22L In this case, [ in the crevice 32 formed in the 
side of the obtained multilayered ceramic substrate 21 ], the exterior electrodes 33 will be prolonged only in a part of thickness 
direction size of the multilayered ceramic substrate 21. According to this composition, as shown in drawing 7 , the multilayered 
ceramic substrate 21, When mounted on the mother board 30, it is easy it not only to be able to to reduce the quantity of the 
solder 48 consumed, but to be able to make lower the height of the solder fillet formed with the solder 48, and to make it 
regularity. Therefore, when the multilayered ceramic substrate 21 is turned to a high frequency use. dispersion in the inductance 
component given by the solder fillet can be reduced. 
[0098] 

The conductor 35 does not need to be arranged inside the raw multilayered aggregate board 22. In this case, even if it is. the 
existence of the breakthrough 39 can demonstrate the effect that division in alignment with the parting line 34 of the 
multilayered aggregate board 22a after sintering can be performed smoothly. The crevice 32 given by the breakthrough 39 divided 
after division enables positioning of the leg 50 in the case of being equipped with the cap 49, as shown, for example in drawing 8 . 
or it can be used for the alignment to a mother board etc. 
[0099] 

What is necessary is just to give a conductor like the conductive paste used as the exterior electrodes 33 on the inner surface - 
of the crevice 32, if it is necessary to form the exterior electrodes 33 in the crevice 32 in an above-mentioned case. Thus, when 
conductive paste is given, it will carry out like the process and the required plater for printing conductive paste after that 
[0100] 

The breakthrough 39 is formed first, in the embodiment of the graphic display, as shown in drawing 1 ( 3). as shown in drawing 2 
(1), the slitting slot 43 was formed after that, but the process of cutting deeply with the process of forming the breakthrough 39, 
and forming the slot 43 may be carried out by a reverse order, like the press operator carried out in front of the process of 
forming the slitting slot 43, like the latter when carrying out by a reverse order — comparison — after considering it as the 
temporary press in a low pressure and forming the slitting slot 43 after that it is preferred to carry out an actual press by a 
comparatively high pressure in front of the process of forming the breakthrough 39. 
[0101] 

Although the slitting slot 43 provided this to the raw compound layered product 38 before calcination, it is deeply cut to the 
multilayered aggregate board 22a after sintering, and provides a slot and it may be made to divide the multilayered aggregate 
board 22a along this slitting slot in the embodiment of a graphic display. In this case, although it will usually cut deeply to the 
multilayered aggregate board 22a after removing the contraction restraining layers 36, 37, and 44 and a slot will be provided, it is 
after calcination and the process of cutting deeply in the stage before the contraction restraining layers 36. 37, and 44 are 
removed, and providing a slot may be carried out 
[0102] 

In the embodiment of the graphic display, in producing the raw compound layered product 38, prepared the inorganic material 
green sheet used as the ceramic green sheet and the contraction restraining layers 36, 37, and 44 used as the ceramic green 
layer 23, respectively, and adopted the process of laminating these, but Without preparing beforehand a ceramic green sheet and 
an inorganic material green sheet It repeats giving the inorganic material slurry which should serve as ceramic slurry which 
should serve as the ceramic green layer 23, and the contraction restraining layers 36, 37, and 44 by methods, such as printing, 
and may be made to obtain the laminated structure for the raw compound layered product 38. 
[0103] 

In the embodiment of the graphic display, the breakthrough 39 was formed so that the conductor 35 might be divided, but. It may 

be provided in the position did not necessarily need to divide the conductor 35, for example, the breakthrough 39 shifted 

[ position ] from the center of the conductor 35, and it may only be provided so that a part of conductor 35 may be exposed on 

the inner surface of the breakthrough 39. 

[0104] 

Before calcinating [ embodiment / of a graphic display ] the raw compound layered product 38, in order to compensate the 
thickness of the 2nd comparatively thin contraction restraining layer 37, arranged the 3rd contraction restraining layer 44 on the 
2nd contraction restraining layer 37. but. When the 2nd contraction depressor effect out of which is accepted contraction 
restraining layer 37 and it comes and that is made required is acquired, a baking process may be carried out in the state where 



the 3rd contraction restraining layer 44 is not arranged. 
[0105] 

[Effect of the Invention] 

As mentioned above, according to this invention, by what is called a process of not contracting, and many picking. In the method 
of manufacturing a multilayered ceramic substrate, by piercing from the 1 st [ of a raw compound layered product ] contraction 
restraining layer side to a laminating direction, Since it faces providing a breakthrough and thickness of the 2nd contraction 
restraining layer is made thin like 300 micrometers or less, a lappet part can be prevented from being generated not much in the 
ceramic green sheet which touches this 2nd contraction restraining layer. As a result, in the multilayered ceramic substrate after 
calcination, ft can carry out that it is hard to produce the damage to a chip of the multilayered ceramic substrate from which a 
barricade can be prevented from being generated not much, therefore a barricade becomes a cause etc. 
[0106] 

In a raw compound layered product, on the principal surface which touches each of the 1 st of a raw multilayered aggregate 
board, and the 2nd contraction restraining layer, Since it can change into the state where this conductor film was covered with 
the 1 st and 2nd contraction restraining layers, respectively when a conductor film is formed, the inconvenience of a conductor 
film being worn and being damaged is not encountered in the process of forming a breakthrough. 
[0107] 

In this invention, if the thickness of the 2nd contraction restraining layer shall be 200 micrometers or less, the projection 

dimension of a barricade mentioned above can be made smaller. 

[0108] 

If the 3rd contraction restraining layer is arranged on the 2nd [ of a raw compound layered product ] contraction restraining layer 
before calcinating a raw compound layered product after forming a breakthrough, shortage of the contraction depressor effect by 
the 2nd comparatively thin contraction restraining layer is advantageously suppliable by this 3rd contraction restraining layer. 
[0109] 

If the difference of the sum total thickness of the 2nd and 3rd contraction restraining layers and the thickness of the 1 st 
contraction restraining layer shall be 200 micrometers or less in an above-mentioned case, the curvature which may be produced 
in the multilayered aggregate board after calcination can be reduced. 
[0110] 

It is after the process of arranging the 3rd contraction restraining layer, as mentioned above, When the process of pressing the 
raw compound layered product by which the 3rd contraction restraining layer has been arranged before the process of 
calcinating a raw compound layered product in a laminating direction is carried out, It is after the process of forming a 
breakthrough, and if filled up with the organic matter burned down in a baking process in a breakthrough before this process to 
press, it sets like a press operator and a breakthrough can be prevented from being buried also undesirably. If it is made to carry 
out the process of being filled up with an organic matter, before the process of arranging the 3rd contraction restraining layer, it 
can be easily filled up with an organic matter. 
[0111] 

In the process of the raw multilayered aggregate board arranging the conductor which should serve as exterior electrodes of the 
multilayered ceramic substrate made profitably like inside, and forming a breakthrough. It is on the side of two or more 
multilayered ceramic substrates obtained by changing a part of this conductor into the state of exposing on the inner surface of 
a breakthrough, and dividing a multilayered aggregate board, If a part of conductor is made to be exposed on the inner surface of 
the crevice given by the divided breakthrough toward the exterior so that exterior electrodes may be given, while the special 
process for forming exterior electrodes will become unnecessary, Since exterior electrodes are located on the inner surface of a 
crevice, high accuracy can be obtained about the position and width, and it can respond to the miniaturization of a multilayered 
ceramic substrate, and the densification of wiring advantageously. When plating to exterior electrodes, even if the abnormal 
precipitation of a plating film arises, an electric short circuit becomes is hard to be brought about between adjacent exterior 
electrodes. 
[0112] 

If it is provided so that a breakthrough may divide a conductor in an above-mentioned case, two exterior electrodes, i.e., the 

exterior electrodes for two multilayered ceramic substrates, can be formed by formation of one breakthrough. 

[0113] 

It is on the side of a multilayered ceramic substrate, and on the inner surface of the crevice given by the divided breakthrough, 
even rf it provides the conductor for forming exterior electrodes, high accuracy can be given about the position and width to 
exterior electrodes. 
[Brief Description of the Drawings] 

[Drawing l] It is a sectional view showing some typical processes included in the manufacturing method of the multilayered 
ceramic substrate 21 by one embodiment of this invention one by one. 

[Drawing 2] It is a sectional view showing some typical processes carried out following the process shown in drawing 1 one by 
one. 

[Drawing 3] It is a sectional view showing some typical processes carried out following the process shown in drawing 2 o ne by 
one. 

[Drawing 4] It is a top view showing the raw multilayered aggregate board 22 in the stage shown in drawing 1 ( 1). 

[Drawing 5] It is a top view showing the raw compound layered product 38 in the stage shown in drawing 1 (3). 

[Drawin g 6](1) is a sectional view showing schematically the action of the raw compound layered product 38 which may be 

produced in the process of forming the breakthrough 39 shown in drawing 1 (3), and (2) is a sectional view showing schematically 

the multilayered aggregate board 22a after sintering obtained from the raw compound layered product 38 shown in (1). 

[Drawing 7] The multilayered ceramic substrate 21 shown in drawing 3 ( 2) is a sectional view showing the state where it was 

mounted on the mother board 30. 

[Drawing 8]h is a front view showing a part of state where the multilayered ceramic substrate 21 shown in d rawing 3 (2) was 
equipped with the cap 49 in a section. 

[Drawing 9] lt is a figure corresponding to drawing 6 . and is a figure for explaining this Object of the Invention. 
[Description of Notations] 

21 Multilayered ceramic substrate 

22 A raw multilayered aggregate board 



22a The multilayered aggregate board after sintering 

23 Ceramic green layer 

23a Ceramic layer 

27 and 29 Outer-conductor film 

32 Crevice 

33 Exterior electrodes 

34 Parting line 

35 Conductor 

36 The 1 st contraction restraining layer 

37 The 2nd contraction restraining layer 

38 A raw compound layered product 

39 Breakthrough 

41 The arrow which shows the direction of punching 

42 Lappet part 

44 The 3rd contraction restraining layer 

45 Barricade 



[Translation done.] 



* NOTICES * 



JPO and INP1T are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
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one. 

[Drawing 3] It is a sectional view showing some typical processes carried out following the process shown in drawing 2 o ne by 
one. 

[Drawing 4]l t is a top view showing the raw multilayered aggregate board 22 in the stage shown in drawing 1 ( 1). 

[Drawing 5]h is a top view showing the raw compound layered product 38 in the stage shown in drawing 1 ( 3). 

[Drawing 6]( 1) is a sectional view showing schematically the action of the raw compound layered product 38 which may be 

produced in the process of forming the breakthrough 39 shown in drawing 1 (3), and (2) is a sectional view showing schematically 

the multilayered aggregate board 22a after sintering obtained from the raw compound layered product 38 shown in (1). 

[Drawing 7] The multilayered ceramic substrate 21 shown in drawing 3 (2) is a sectional view showing the state where it was 

mounted on the mother board 30. 

[Drawing 83lt is a front view showing a part of state where the multilayered ceramic substrate 21 shown in drawing 3 ( 2) was 
equipped with the cap 49 in a section, 

[Drawing 9]I t is a figure corresponding to drawing 6 . and is a figure for explaining this Object of the Invention. 
[Description of Notations] 

21 Multilayered ceramic substrate 

22 A raw multilayered aggregate board 

22a The multilayered aggregate board after sintering 

23 Ceramic green layer 
23a Ceramic layer 

27 and 29 Outer-conductor film 

32 Crevice 

33 Exterior electrodes 

34 Parting line 

35 Conductor 

36 The 1 st contraction restraining layer 

37 The 2nd contraction restraining layer 

38 A raw compound layered product 

39 Breakthrough 

41 The arrow which shows the direction of punching 

42 Lappet part 

44 The 3rd contraction restraining layer 

45 Barricade 
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[ 0 0 7 6 ] 

02 (2) fcjRf * 5 fc, £©if-&SJf#3 8©3l2©l&SSMJl3 7±K:, H 3 
0«|UP«l4 4tfBlSft«. W 3 4 4 ft, £ 1 fccktfg 2 ©iRMfSyJl 20 

3 6*±tf3 7l:RI«v •fe5 5^?y-yl2 3e«Sft«*75y *»»H8»5|c© 

»*J* 4 4 tts 9 1 * 2 CD 101*1*? ©J 1 3 6**tf37fcffl*©#8ft»6«J*3*U 

[ 0 0 7 7 ] 

£ 3 ©lR«»ftlJi 4 4 ft, Jfctt»»V»J| 2 OlRli»WJi 3 7 K J: * fc * I* **« 

jqj*Jtt*©*JS*«5 fc*©fe©T**5. ftj«iafc*V>T» £©£»*£S«2 2 £ & 

©fc«K ±3£©<fc 5 ft, £ 3 ©HXMSUJi 4 4 tfBBStl*»#fc», fg 2 fcAtffg 3 © 30 
iRJftflllllJI 3 7 43 At; 4 4 ©^ftJg^il^ 1 ©MM® 3 6©JS*fe©Mft, 2 0 0 (1 

[ 0 0 7 8 ] 

^ 3 ©iKffi«3«'JJi 4 4 tfiSimstifc 3 8 brittle 

. C ©7 UXKi^LTft, fcfc*tt'@BE5 OM P a «± V"» fc IfcKtt* V"»fiE* # « 

o 

[ 0 0 7 9 ] 

$ UV^o *J«l«IC«*-r«»llB*©W*«I*Kii?L39te?lE«Lfe«»^r 40 

uxil*Wi/ft^ £sw±, il?L3 9rtKAD&ty^te#*7i'Xi@£ : fc^T 
Iv^teOtUifoSJStfitSftS. #u#©J:2K, *|J!g«©£tttt%gjE?L3 9 3=5 
irsl^, c©5t^X@ft, 01 (3) £fcft02 (1) tCmLTc&m. 

?L3 9*jBrtbfc«T?s-3T, 3 oiRttmtoi 4 4^E®-r-5M^^ssi-^<ii:^s : « 

b v>. 

[ 0 0 8 0 ] 

* fc» yUX?n5£<Ol^S1^3 SKS^Tfts 9J?>i&#8l4 3tf»3©lKljS»fflJi 

4 4 e^oTWfetl&ttttfca-aTVS. C©#g|ft, « t) >& * ft 4 3 © ft tt Z £ # t % 
©t»*-«T?«*fci:fefc* fcritlSfefeVT* «9i&*ft43©&fi©fc*fc£t;»* 

%.<D&mmGmm 2 2 ©s t> *»«t sotaiwts *<> 50 
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[ 0 0 8 1 ] 

^<om.^mmw 3 8 « % ^nitjnns, cnt^T, 02 (3) fc^-r* 

L, t55^l23at4«# s $ *$ 85 M Jf 36, 3 7 *J «fc 4 4 £ # * ft § SRtStfJN. 

8 % h^C«tTftIt« C fc#ff fttaftStf, M/-HTB, if©7 
*5*«fr&ft* Cfc#T**S. Sfc % M/- LT, j!^14cd£$? ftglft • 

C 0 0 8 2 ] 1( 
dllgfCt^ts ttfVJIPMJI 3 6 , 3 7 43<fetf 4 4 IC#S ft « ftJi#|Blft$ ttftXft IC 
H8t4^ft»s KZJgftlMA 3 6 , 3743J:tf44lC*V>Ttt, iRar^^MWtefeUftv* 
o ZOtcib, iRmWMJS 3 6 . 3 7 fe<fctf 4 4 #£®£Jlft**& 2 2 «f«JK L, * ft ic 

.tors so^ii^i«2 2(i, jP^^iRjtc ofcajtwicisfct- « ±®^iRir*oiK 

.tt#»IWSft3. fO^f, fiS^O^iI^IS2 2 aK*^T^^-4Sig!Jtftfe 
6 * ft K < < ft S „ 
[ 0 0 8 3 ] 

iRtt-DPMff 3 6 s 3 7 *5«fctf 4 4 ft fc*tf r^ftffcfflVTRfcSSft, *ftfc 
£oT. 03 (1) fC^fcfc^iC, ««*C#lI^S«2 2 aijH!)fflih4, 
[ 0 0 8 4 ] 20 

03 (1) KwLft«|»«0^«ll'&S«2 2 afc*ttSJia?L3 9 
*7 5 * *® 2 3 a OKJBttfttfB 6 ( 2 ) te * * ft T ^ S . 
[ 0 0 8 5 ] 

0 6 (2) KfRtZ 2 Z a fcfctf *Jta&3 9©HHfctts 

4 5#fc*«ft*. C©/^y 4 5tt, 06 (1 ) iff * L ft £ il fL 3 '9 

^f^t5Il£fe^TlfeTOt75'yi'^y-yl2 3fc»j«SftftSftiJ4 2C4 
*tlt©f$5 0 tui£Lft£5£, 4101^^1*3 8^^I4 0±l:lts £03 4 1 
/\ (Dtt % %L §? K <fc o T H?L 3 9^||t5its £ T © '-fe 5 § y >? >f V — y J§ 2 
3 Ttts &S!40te»LT\ J±«W*V>jg 2 <D Ifl H & f|iij Jf 3 7%fr:££-eft$fi-e 

tt«LT^*OT?, tftBEH*ffftSft»4 2*»J«SftJa:^. L ft , T , A y 4 5 <D 30 
§fc |fltf He 4 6 it, 'h?< »"*. 6ft* C ttfftl, ft *tf % 12 BDlR^ftJfiJ^ 3 7 01 

#tf50pnn?fc*»££tt % «ifi"r**««*6b*>* J: 5 fc, Ay4 50^tfi^i44 
[0 0 8 6] ' 

ISI©^SItIt2 2alcMLT, i&BCiStJTv ft ■? * <D «fc 5 ft S « 

i&ottfS&Sfts ^ft£<fc^T, S>I?L 3 9 <DF^ffifcgitBT5^#:3 5 ©affile*^ £ JM 
*«ra«*5Iitf«»3[h8. iDl#65fcti, tlcf 9 r,.ifl!3 5 

®(C N fti;*(f, - y Ztfm&fcl&Z ft % ^©±fC, $ «tf»iaSft« 

[ 0 0 8 7 ] 

#fc, ft&ft ©$«*£££ 2 2 a , W>)&frM4 3£»?Tf33|/-h7i/Y^g 40 
*Tf » W « ft s t ft K J: o T v 03 (2) fcStJ:^, *»0^*-b55y^»«2 1 
# E 9 tH * ft * . 
[ 0 0 8 8 ] 

C©£JI-tr-75-y*S«2 lOMKS, S3Ift39©#»Tfi:j;oT4*5ftft[!flg|532 
tffcrtSft* C ©H»3 2 ©F*fl5±K:tt % 3 5 ©-»# Bffl U flM«3 3*** 

[ 0 0 8 9 ] 

&ic. co»iHk:«t«»«*aB-r*ft»fc:Si*Lft^ttffi|k:o^TBiwr*. com 

«T?tt. 0 2(2) fcwLft#ttlC*J^T\ S3 1 OHX|?S«J$U^ 3 601*^ 4 0 0 /t m t 
-Jglc Lft 6, 31 2 ©iRStflli&l/f 37©JI*:fcJ;tfSj?3 ©iRffiflligA 4 4<0fni4 50 
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bfcKfHcOV*Ts 06 (2) CSLfc^'J 4 5©??!ilta4 6feJ:tf03 (1) 

[ 0 0 9 0 ] 
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[ 0 0 9 1 ] 

& i Kifc^-c, rs2©iR»ai#iJBo»* (a) j t r^u o^HiTt-ttj i:£flj±f ntf 
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» r §r 2 <d mm® mm <om& (a) j < & z s r,s y ©3?ffl^-aj < & 

[ 0 0 9 2 ] 

*fc, r ( a + b ) tm i (D^mnmm<om^<om} «?, rgo j # i 

S ti ft * , * 3 0 0 /imWTi:t5Ci:tf7?fS ( 

[0093] ' 

gP3 2 43 .fctf ^ ortis±K:«j«snte^aj«a 3 3 om^sk^tmit s 

[ 0 0 9 4 ] 

mj3 3«, ^i^5^is2 i«2o±i2 8±£&&isnrcfti®m&m2 9t 

[0095] 

749tt, WSP5 0*«** CO»i 5 0*«H»3 2 rtKffii«(i4c iiC i, t 
^49^|t55?fi«21fc»LTttm*2ft«. tLT, RSSOtf fc 
fc*tf¥ffl5 lt^T, *«««3 3t»m«cl:fcJ:!), * + > y 7 4 8 fli#J|« 

[ 0 0 9 6 ] 
[ 0 0 9 7 ] 

'^ SS21 *> B7te7*-rj;5K:. K 3 oitusts t M 2 n 5 J 

B3 4 8©**«Kf*ci:tfT#*tf*»)if«:< % ^ffl 4 8 J: , t & j$ $ ft * * 9 7 

Ts ?Hr 7 5^I«2i tfXJI tt Attic ft i*&ft« £ % *H7-f I/y Mci,r4 
* *vxj«#0tf So**ffi«r* c ' 

[ 0 0 9 8 ] 

9<D#ft«, &*S&<D£Ji||£g4g2 2 a<Dd|| fi 3 4fc»5$>*j 

ftfc*a?L3 9Kr«feoT-#A5nfcjagP3 2 a, fcfc*a*ia 8 tc^t* 9 k** ? 74 9 

«<SE*Sn*«^0|ip» 5 0 ©ffig&&*Rj&£ L, 65v>ft, v-«f-#- K*ic»+* 
[ 0 0 9 9 ] 
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[01003 

£fc> H*©*«JS«T?«^ 01 (3) tC^-T*3K:. «®7L3 9«*r Kit, ZO&K 
X§i:«]DE^?i4 3^i5lt?»Xefc%5M^)lI^T*^fi6tTfe<fcV^ 0 8«©±5C, m<D 

[01013 

nsKttUHbW, fca«©*a*#8«2 2 ac«ma*i«i^ c<d#j9& 

*P9Jft3 6. 3 7fciff4 4*R*Lfc«©£R*£S«2 2 a C « D & * St tfi R 6 ft 
%Z. tteft*tf. MIT'^T, H5lJi«JSiJJi 3 6 , 3 7 *J:tf4 4tf»SSn8WOS 
pg^«JDii*»*R*t*xa**JSbTfeJ:V ,k . 
[0102] „ - - ' >, - 

_ yi2 StiiS-b^v^^'J-V^-h^etfClMilS 6, 3 7 *5 <fc T>" 4 4 

n&3 s (Dfcibommmmttwz £ ? e it t> 

[0 1 0 3] 

Sfc, liO«St'tt Kii?L3 9tt, »#3 5 5 KR & 

fttttK»&6h*4HU, R517L 3 9 Ort®±^«# 3 5©-«P#«Hi-rSi 

[0104] 

»W»37©»**»5feif>s a20lRfa»#J»37±K:*30»K»»*IR4 
§ <fc $ fc b fc , Sg 2 ©MSJflJJl 3 7 O *Tf i&Rkr* 5 

m 3 orcattuwa 4 4 tfuBs tift^«»T?**xa**»«nr <t^„ 

[0 10 5] 

«±©*5es c<&BWfc«fcfttf^ v-»t>W>*MiR*7 , n-teX*J:tf£R«R!>fcJ:*T\ 

6 «R»rtl K *TSR < CfelcJioTs Ma«tU'5KltT v J|2 
©jg»%300/imJ^T£^5J:$fc:$<b-tv^©T-, c ©» 2 © iR Si #i $0 Jf left* § 

[0106] _ 

soa^a****^-^ £o*a»£3«©* »isitfi2o«i»Mo#4ic* 

[0107] 

co^iKfe^Ts a 2 aiR*ait!iftoa*tf 2 0 0 p. mUTt sns goaufe/<g 
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C01083 

*±te. *3 0iRa*|]ft|«*ea-9- titf, CO»3©iRtt»W«K:j:,T, Jtaft*t^a 
[0109] ° 

[01 1 0 ] 

*«*al*}fft5 - J ^J^| i ® ;&S3St ' 5Xgotfft ^ te ' r ^*^ { ^^^^ *a*© 

[0111] 

M«*«**»«r* C fcic Ji ,T#6tiftaa©M""ly" 
*^***5ic»#«o-*fltw»icftfr 0 Taar*±5ic*ti*fc % *8«a«£j*r 

( ( & 5 o 
[01 12] 

[0113] 

tHie©n#%Kfji:i 

?»OA8N4;IltM«7tKIRT»« a 

[0 2] 01 Ka%Lfciaic«^Ta*«ti*^<o^o*ffl«ftxa*a*j5%raffiH 

[0 3] B2K«Lftl|Ki^T*l»«n«^< ?»OAfi»«:I8«I^f|riH 

[04] 01 (1) lcSl,ftg|||c$5S(5^1^ aS 2 2SSt¥IHTf*« 

[05] 01 (3) KwLftSMK*«4©||*ai#38*St¥iiiH7** 

[0 6] (DttsBl (3) fcwLfeaa5H3 9*Jg«t5ISlc6^Tii;»5*n 

mi#3 8o*i«ijRn^riiRT»^ ( 2 > tt , c i > ic* taj©** 

8M«3 8»6ff&(iftmoMmcz 2 at»nicstKllTf»« 
[0 7] 0 3 (2) t«lftM^57*i«Z 1 F 3 0±te*»**i*. 

««*a%-raaHr**. ^uxi^s^nr. 
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[08] 0 3 (2) (c^bft0H:7 5»;^Ifi2 1 y^4 9%iflfc«i%- 

[09] 0 6 tcM&? SIT'S^T, CO&lEtf j$&L£ 5 5fiJg£IBi£1-5fc&^ 
[ft^<DM] 

2 1 |H!7$ l ^HS 

2 2 £c9£/f 

2 2a m&'&<D&mM&M& 

2 3 t95yiry!)-y| 
23a *5 5«;^| 

2 7,2 9 ftffigftlB 

3 2 HSP 

3 3 fl-gflM*! 

3 4 ftfijfll 

3 5 

3 6 mi OMSlftJil 

3 7 2 OlRMrjQlfttiff 

3 8 soi^aift 

3 9 mmn 

4 1 fTSfet^(R]^^1-^Bl 

4 2 

4 4 S3 OlRffiftlfelA 

4 5 /< y 
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